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21 . (Once Amended) The method of claim 20, wherein the average energy is calculated 
by repeatedly moving an energy window by a predetermined timeslice and determining an 
intermediate average energy within the energy window after each of the movements. 

22. (Once Amended) The method of claim 20, wherein the actuator is configured to 
reduce the maximum allowable current level to a first current level if the average energy reaches 
the predetermined warning level, the first current level being associated with steady state 
operation. 

23. (Once Amended) The method of claim 20, wherein the maximum allowable current 
level is increased gradually as a ramp function. 

24. (Once Amended) The method of claim 20, wherein the maximum allowable current 
level is increased as a function of difference between the average energy and the predetermined 
warning energy level. 



REMARKS 

Claims 1-24 have been amended and are pending in this application. Applicants 
respectfully submit that no new matter has been added. Entry and consideration of the foregoing 
amendments is respectfully requested. 

Should the Examiner have any questions or comments concerning the above-identified 
amendment, please feel free to contact the undersigned at the phone number listed below. 

The Commissioner is hereby authorized to charge any appropriate fees under 37 
§§ 1. 1 6, 1 . 1 7, and 1 .21 that may be required by this paper, and to credit any overpayment, to 
Deposit Account No. 50-1283. 
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Dated: /^cWvo^ ^ / ^° ttl> Respectfully submitted, 

COOLEY GOPWARD LLP 

Cooley Godward LLP r-v^ 

ATTN: Patent Group By . v'ysQPs^K^^yv^ 

One Freedom Square ' Christopher R. Hutter 

Reston Town Center Reg No 41087 

11951 Freedom Drive 

Reston, Virginia 20190-5656 

Tel: (703)456-8000 

Fax: (703)456-8100 
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APPENDIX 



MARKED-UP VERSION OF THE CLAIMS 



1. A method for providing thermal prot e ction fo r comprising: 

calculating an average energy in an actuator iacou pled a haptic ^feedback deviceHhe 
method comprising:dctcn m ning on avorago onorgy in aaid actuator over a predetermined period 
of time; and 

reducing thea maximum allowable current level in saidthe actuator if saidthe average 
energy i s dete r mined to e xc ee d exceeft s a predetermined warning energy level. 

2. - AThe method as recited ing f claim wherein saidllig average energy is 
d e termined over tim ecalculated by repeatedly moving an energy window by a predetermined 
timeslice and determining an intermediate average energy within saidthg energy window after 
each of said movements. 

3 . - AThe method aa recited ino f claim 4i. wherein sai dthe f-educinfl the maximum 
allowable current level is reduco d includes reducing the maximum allowable current level to a 
sugtainaM efiTgLcmrent level if saidjjje average energy reaches a maximum energy level allowed 
by said actuator, wherein said actuator can operate indefinitely - without overheating at said 
flurtainabla cumin tt he predetermined warning level , the first current level being associated with 
steady state operation . 

4. - AThe method as rocitod - i floj" claim 41* wherein saidthe reducing the maximum 
allowable current level is r e duce d includes reducing the maximum allowable current levej to a 
fi g st level below a seeped current level if saidthe average energy reaches a maximum energy 
l e v e l allowed by said actuator, wherein said actuator eon op e rate indefinitely without overh e ating 
at said rmsfriinnb teh GUir e n tt he predetermined warning level, the seco nd current level being 
associated w^th <.teadv state operation. 
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5. ABlg method a s - recited mg f claim 4-1^ further comprising raising saidthe 
maximum allowable current level in sajdtjig actuator after sakkhe maximum allowable current 
level has been reduced^ if said&g average energy is determined to bo -below saidthe 
predetermined warning energy level. 

6. -Alhg method as-recited ing f claim +1, wherein said the reducing includes 
reducing the maximum allowable current level is reduced g radually as a ramp function. 

7. -A The method as reoitod ino f claim wherein sakkhe maximum allowable 
current level is reduced as a function of the energy by which &akkhe predetermined warning 
energy level has been exceeded. 

8. A method as recited in claim 1 wher e in said averag e energy is approximated by -J^ 
further comprising: 

determining a current in sakfrjjg actuato r - and basing sai d , the average energy 
proportionallv bein g calculated based on saidthe current using a relationsh i p E ~ I^ Rjaihg 
actuator . 

9. - AThe method as recitod ino f claim l]^ wherein sakkhe dctonnininp calculatinp; 
and saidAs reducing are performed by a microprocessor local to said4»aptic feedback device and 
s e parate from a host computer communicating with said t^g haptic feedback device. 

1 0. -AJhg method as recitod ing f claim ^ further comprising sensing current with a 
positive temperature coefficient (PTC) resettable fuse in a current path ofsajdtfce actuator, 
wherein Gaidt hg fuse efrea sheinH configure ^ to steponep sn that a flow of saidthe current js 
disrupted when stndthg current increases to a fuse threshold level. 

1 1. - Alhs method as reci t ed ing f claim 41, herein saidthe, actuator is a DC motor, 

12. A- haptic interface devioo in communication with A n ap paratus comprising : 
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a hoot computer implem e nting a host application program, said interface dcvieo 
manipula ted-byr- a us e r, tho int e rface, d e vic e comprising: 

ft- s e nsor dcvioo operative to detects a manipulation of said interface device by said user, 
said sensor dev i c e outputting sensor signals representative of s aid monipulationr ser^or 
configured tn send a gi^na! associated with a mnvemepf of a haptic-feedhack device: 

at- l e ast - oncan actuator operativocoupj ed to the haptic-fee dback devic e and config ured to 
output force to said use r a haptic^feedhack ; and 

a control ler coupled to sft&Jhe actuator and opemtiv oconfi pured to dctorminc calcul^ te an 
average energy in saMthg actuator over a predetermined period of time as said actuator outputs 
said forces , andthe control ler configured to reduce the maximum allowable current level in 
saidlhe actuator if said-average energy is determined to o xcccd cx ceeds a predetermined warning 
energy level. 



1 3 - - A haptic interface device as recited i nT he apparatus of claim wherein 
said^g controller d e tcrminosis config ured to calculate the average energy over time by 
repeatedly moving an energy window by a predetermined timeslice and dcterminin g calculating 
an intermediate average energy within saidlhg energy window after each of said movements. 



1 4 - - A - haptic interface, devis e as r e cited iaT he appar atus of claim 4^12. wherein said 
*Snsadthe actuator is configured to reduce the maximum allowable current level 
to a first current level ifsakfehe average energy reaches a-maximum oncrgy level allowed by sai d 
m e thod, wherein - said actuator can operat e indefinitely without overheating at said sustainable 
eugentthe predetermined warning level, the first current level hemp; flssnr.fatftrf with ct*»A y ^»t» 
operation. 



15. -A haptic interface dovioc as rccitod ir t lhejar. 



af claim 1212, wherein said 



co ntroller reduces saidthe actuato r is configured to reduce the maximum allowable current level 
to a first level: below a second current level if saidthe average energy reaches a maximum energy 
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level allowed by said method, wheroin said actuator con operate indefinitely without overheating 
at paid sustainable currou tthe predeterm ined warning leveLthe second current IpvpI being 
associated with spend y statq operatifiri 



1 6- - A haptio int e rfaoo d o vicc or? recited j ftThe apparatus nf claim HQ wherein 
controller raises oaidin configured to increase the maximum allowable current level in 
5atd£feg actuator after seidtkg maximum allowable current level has been reduced^ if saidthe 
average energy is de t e rmined to be b elow saidthe predetermined warning energy level. 



1 7- - A haptio int e rface dovice no rcoitod i n The apparatus of claim 4512. wherein 
saidthg controller is a microprocessor local to saidthe haptic feedback device-a* 
aaid host comput e?. 



1 -A-haptic interface device as recited i nT he app aratus r>f claim 4^12. further 
comprising a positive temperature coefficient (PTC) resettable fuse provided disoosed in a 
current path of aridity actuator, heroin oaidthg fuse epeasfrein p config ured to ste eopen such 
to a flow ofsaidlhg current is disrupted when saidthe current increases to a fuse threshold level 



1 9- A haptio interfaoo device as recited i ft The app aratus of claim 4312, wherein 
saidthe at least one actuator is at least one DC motor. 



20. A method^ for providing actuator thermal protection for an actuator in a haptio 
feedback d e vice, [h e m e thod comprising: 

dctorminhtgfcalcularinff an average energy in satdan actuator over a predetermined period 
of time; 
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reducing tfeea maximum allowable current level in sa&the actuator if sa&the average 
energy is determined to cxooo dexceeds a predetermined warning energy level;; and 



average energy i s detcrminod to bo below saidlhg predetermined warning energy level, wherein 
saidthe maximum allowable current level em-be rais e d to is not above a maximum possib l e 
current that onn driv e aai d level allowefl fry the actuator. 



2 1 . - AXb& method as recited ingf claim 3022* wherein saidthe average energy is 
determined ov e r tim e calculated by repeatedly moving an energy window by a predetermined 
timeslice and determining an intermediate average energy within sakkhe energy window after 
each of saidthe movements. 



22. "*VPjg method as recited iag f claim 3Q2Q» wherein said thg_actuator is configured 
to r educe the maximum allowable current level is rodu e o d-to a first current level if saidthe 
average energy reaches a- maximum cnerg v ftie predetermined warring level allowed by said 
method, wh e r e in said actuator eon operat e ind e finitely without overheating at s aid- sustainable 
curr e nt leve l , the first current level beinp associated with stead y state..op_eration. 



23. -A-Ehfij method as recited ingf claim 3020, wherein saidthe maximum allowable 
current level is r e duce d increased gradually as a ramp function. 

24. -AThe method ao rcoitod ing f claim wherein saidthe maximum allowable 
current level is reducc d increjased as a function of difference between the average energy by 
which soida ndLthfi predetermined warning energy level has bcoR - exc ee d e d . 




increasing the maximum allowable current level in saidthe actuator if saidthe 
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